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(54) Title: MODULAR BOARD DEVICE AND HIGH FREQUENCY MODULE AND METHOD FOR PRODUCING THEM 
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(57) Abstract: A high frequency module employed in a radio communication module, comprising a first organic board (11) having a 
conductor pattern formed on the major surface and mounting one or more element body (7) thereon, and a second organic board (12) 
having a recess (2) corresponding to the mounting region of the element body (7) in the surface thereof bonded to the first organic 
board (11). Under a state where the second organic board (12) is bonded to the first organic board (11), the recess (22) defines 
an element body storing space section (24) for sealing the element body (7) while sustaining moisture resistant characteristics and 
oxidation resistant characteristics. 
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mmm 

*UJitt, B*BK*V»T 2002^7^3 H fcffiHS n& H ^WffiR** 
2002-195022 i b Tffi$fc*g S^SST 5 %> ©T? & 0 , £©fcBIS« 

afgffl*«ffiK:^bT*aK:*^«i*WfcEfllsn*5R«E* J SE^t3'D»s. #J*. 

yXfAtlTlt 0g*JiIEEE8O2. HaT?tS3fe$nT^* 5 GHzfMM 
3lfl~>7^A, IEEE802. Hb-ejftSe^nTWS 2. 4 5 GH z f ^OlSLANy 

* t- a $ ^ «b i ue tooh t ft $ n %> i&mmmmmm -> * ^a # © a * © #cnt ft 7 
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liti^S'^h^xy • f-f7r'f>F • (Software Defined Radio) S 

» 1 0 1 K*HTS«bfciS5Hiftllf*RF - I F^t&SB 10 2 fcfc^TaWH 

it, Jl©*IHI««[»c^-^?feJ«i|ilB 10 4 fc:*vsTJfi#SL/fcafcft[WaJ 10 51; 
*^TSlbT^-7>n> Hffi 10 6 tB^tSSff^I^ 10 7 £flg;3t&o 
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zntz^mmfcrnm^* i F-RF^mg&i o 8 \zm^xmm^m^.mmz^m 
tsttfettib, it mi o 9 ^^bT7>^^-gpi o lfrzmm-tzMfs 

1 1 0 £{»*.3o 

«JEfl!!lW3SMt§ (VCO -.Voltage Contolled Oscillator) , SSSIft 
& (SAW: Surface Acoustic Wave) 4 /W X^©:*:Sltttte»i&#S£SS n& 

S«fS^^S^ 10 7©RF— I F^mgB 1 0 2^>S2pJlitt£fi£lIl8&gl$ 10 3 
1 0 5 \Z, mi ©^Jmx-f yflll 7iMm 3 (DWWkX'C 9f 1 1 

3 &nT^*. iiaflt^a-Moottt, M««#Mami 

1 0 1*1 CD I F — R F^&gB 10 8 -^tgiiM 1 0 9 $4 ©-©glX-f 11 

4 £^ 5 (DmWkT,^ y 5 1 1 1 5 t^lStt B tlTV* 

SSI ©9J&>W v^l 1 1 3 ©«&*-< y9- 1 1 3 #Sffl£*R&-f£ 

fl&ff 5. H§ 4 cD^mx-r 11 4RC^» 5 ©ISJglX-f y^l 1 5 fc, l¥*ffl£ 

mmmm^zs^-jn o on, S2t^tj;5 t#ji@H^««^e»^^ ; &> ? i 
— 120 mn&%m~?z>&z\<D : Ei?3.-)imm 120 ©€-iBt£JB 
1*1 is m a° 37 - > t £ & fc _t ^ l # m m -f n y ^ § # j& -r * s » * ^ ^ * a /1 

m±izmm$im^mwmL si 12 ltitcf^^ffft 1 2 2*5«*$ti* t 

n&o t^a-jpssnon 1 2 3 ict 

«Sttfc^aH!fcfc:7 , >7 t :*-SB 1 0 1 £*#fifc-r * 7 yj-j-K* - >^^^i"§ J: 5 
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m^kX-i 115 a*, m 2 -5 iC^E^a— ;W36« 12 0 <D&W\zM&2 

n^MEMS (Micro Electro Mecanical System) 1 3 OCioTlfiE 

£*l-5o MEMSX-I" 1 3 0 \t, MS \Zm-r&v\Z£fc&m®i*rt— 13 1 

\z£-oxwt>n. notttAA- i 3 itf»&5i€rmsnfcu — h i 3 2 ^it-ix 

±jfibfc«k , 5 fc^a — ;HB»S« 12 0 KSI8Sn«. 

MEMSX-f^fl 3 0H H3fc^ti5fc, y'J 3 >Si 1 3 3 IC^ 1 © 
HJtSS^l 34i, i2®M^l 3 5t, f3©@t^l 3 6 
*u »tE«t?*>o?jaH4S#*r* wTWrfiSj^M- 1 3 7 #«|g 1 OH^S^ 1 3 4 fcB 
£3 n* 3 ©BJfeft&i 3 6 t^iPj$-&TM-it^^^$nT 
MEMSX'fyf 13 0H mi ©H£iA 13 4 £fg 3 <Z)g|^^^ 1 3 

6 tifim*i&&£isx* 38 *^UT*ti*nu — f i 3 2 £mmzn 

T^§„ fcfc, $2 cDBJg^^ 136!), flftOU — F 1 3 2 tittSnTV>5. 

pjuj^jt 1 3 7 ttt, »2 0imsi 3 5 tttfo-rzufrizmmi 3 9#«! 

MEMS^yf 13 0tt, El 3 fc «k 5 Id » ->'J3>Sf 1 3 3l;^lT 

~>u n >*n— 140 ^jAUiii^cioti^^ns c i(c=fc o , % 

1 CDH^Sfj* 1 3 4 3 ©BJ£8Ej£ 1 3 6 pfl/Si^Jt 1 3 7 

(r^jf-r^c MEMSX-f -yfl3 0H $ 6 fc: A — 13 1 llio 
TiitihTS ^ifci D/ty — It- *Mt$n<5o MEMS7-f«^l 3 0 
\t, ~>U 3 133ty'j3 >*A*~ 14 0 i «fc 0 pr»»£i*jfc'r 3 t £ 

h\zmm*rt-i 3 ltigti^jtniitiox, WS#&4>WiHb 

gl2<Z>B5£&J& 13 5 £ pJlfrSg^H- 13 7 Oti 13 9 £ ©|SJfc£ E 
5l*fc«kD, ^3©imi 3 6 f^JWrSEj^M- 1 3 7 fcjWjHIftr* t i "bfc C 
(DmmftWiifiUftZtl*. MEMSX-f s/f l 3 0 its l/H7^1ittE^EP 
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fln£ft3 tm 2 <Dmfe&& 13 5 hmm 13 9 £©Mfc£D*«»WE5S:&fcJ: 

mmznzo memsm«^i3oii m*bxffit'h~e&%>tthizw}fcvtm& 

±.mvtz£otz&nmm ; ei?=L-)\'i 0 o«, memsx-t^^i 3 0 fc«to 
u#£$c©1*um£fT5 iitct^T7>ft, ;]^#v>»vco*f©jiiafc8fc 

#ft£*fflD**THWT^fl&K:«J*LTfc*. tu^T, MEMSX-fyf 130 
fciu W»l»*#*rsfc«)te:-hJfi^fc«k5 fc->U ^ l 3 3±fc|g 1 ©.H5tS& 

j£ 1 3 475M^3©@^^^1 3 6 ^lEH/^- >1)mM\ZMJ$.2 tl, itg^ 

ftft«koT'>u ^ i33t->u^ yxn- 140 tsg^bfctcii 

0 ©«F^ri£^d^6©Si*^nxfc«k*ffi«i![lHlK«^©»WK«fc D^tt^fiTt 

«tViofcWUa**fc*. uOiSIflt^a-JHOOCfeHtlt MEMSX 
-f 1 30 a. — ^36* 12 0 ©SBtiSSnS 21 i «k o T|*3gB®& 

^•Dltmm&%>2>. $51:, IHM^^a-JH 0 0l:fe^Ttt> MEMSX 
-iy^l 3 0^->U rJ>SSl 3 3 ±\Z&Ml$.^m$: ffi.fr iLTZtthlzmmX 

±^bfc€£*©l ffi i^ilffi ; E>?^-;H 0 Ofctt, «AtfSAW«? (Surface 
Acoustic Wave Device : w ^SS^jp) ^ v-f 7 n 5 U © 
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h h \z mm®. <d in] ± * m % ^ & =l - jvmmm sr^^ <d m&-% m & m z z. t 

tt<z>ipi_h£E! o fr~z>'bm<k£i&^7> bib*m^tz~?)i^/t> bummmibomm 

th\z i®zk±(DmTfc&mm-2ntcm i (D^mmmt, z\<om i <Dmmmmt 
®s^i \z m^w <d ^mmm \z^m b t ei mutimfc $ ntt i£ 2 o mmmm t * 

^Lrc^mjz^^xmmm\z^^m^^m±^^m^^m^mmmm^^n 

c<D*:i?^-)bmmMmwu. m^tetf%zmm<Dftfflizmj$isnz> t \zm 
m^tmm^^^vr^m^^m^mmzm^mmmm^^n^>z\iz 

■? % a° v tr—i?-t)^m tfcv 'hMiktf m & *u s&jg t e> a* xs^^^-fb $ n& 
m 1 <D^m&&<n±m±iz 1 {@^±©^T#:^ii^-rsx^ m 1 
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#jRtt^MaiJ*^r-r* : E^a.-;paf*M&i!3fi*r*. 

£©n 1 0mm&m£<D&&mizm?&<D&mmm\zttmvTwfaMi)mf&2n 

iz&^Twffi&\z&r>m^fc*m±TzM^&&mQmffiwmj8.2ti% tit>n 

xum2 ©*«*tR©^-rn^— ^©w«a*©«^®t^*iRit"*iB2 ©3ma* 
¥ffi-fisAaa&»s*nTif;i/F7yy^fijcffi*«ifij&bT^*. sings as ^ 

mt, m±m<D\i)v FTy7mmm±izmm%nfciiismfem&&tih£*ffiZ-2>* 
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£©*^#KMftfi:*WB&*b4#tt^ 

& a y - 5? at^g t o /haub a* a & n e» « t © yi x *#*g*8<b s n s 

;wa, *^#©iiii^^b^y er-^b$nfc«ffiip^fc«i#$nsfc«ufc» 

*^y^r-^©iaii<SfcViofc^i»'&©»^*>i&±sn-5. $ e> RBjfety 
:x-;wa, jt*fc»*«^#»asig*^-r*^-xstEaj©¥fifl:snfcif ;w ft 

ftMzmznz. ssist^a-^Kinii, ffiraiftigB&wom&w^ps*©^ 

*»WK:«*»««E ; e^3.-;i/©SjS^J*tt> ^-xas«a5©»fexg&jgT 
■e©¥S<bsnfcif;v h t y y^^M±fc^ji&iHis§^& tf )v ft? y^ts 

J«raiftl§li&ffi©7lMJtXg<£#TS. M«*S>:L--;W©«jft2rtfett, 
8B©«fl5Xgj&*, ^#/^->#^/££ti*:fg 1 ©*<i*tt©£lil± 
mm? 3Xg£, fg 1 ©#*a£«£©»^Mfc*^#©*SflH«fc#fcbTIHIRfi 
aW7^/&$nfcSJS2 ©*^Sfe^IHlR§fiB^<t^T«i^bfem ; ?#iRjpft2SF^Bl*lJc 
fcTttfcifjk-r 3 «k a fc bTfg 1 0t^l«fc^t5t t fc* J ? : #JRiW£IHJ 
f|5^WM#'I4^1fm>fb#tt^^^bfc^F B 1^i:LTlt^-rsx@«h, 1 ©#*B 

»«xttsi2 ©w«*«©4>fr< £*>^rna>-:&©**s«©8^®i#iRrr 

t^oL-^ofijt^jStt, itS«^HJK8B©^^X@^, ^H$6#S±^^#:a^ 
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mMj&rz z\t&*>, z\<Dm^mzmm&& j $>mm<k%t&j&w*H-mfr <Dmw 
mMfr burnt & a- y 5--i?-f)i7fm t & v /hmfcttm e> n^-Dmmm t©;u 

^-^^^nrz^mtmmizum^n^Mvrcmm^t)n^t thiz, u ?n 
-*mmizmvT]HmzmAisfr7kft<DMmz£zny^-v(Dmmm£^-2tc 
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m 2 ft, '&&<Dmmmm^z?^-)i'&^-?^ffi.mmm-<:&z>o 

m 3 ft, ^©^iim ^^i— ;wfcfflvi sn^MEM s x-f y^/w 

0 5 ft, *»Mfc«Sift«» ; ES?a.--;Pfc«Vi*MffiS**^ , riitffBHT?* 

0 8 ft, niaaMK£#tfM&*:7n y i:m*7jk-?Mmffim'T?$>z>o 
m 9 ft, Gmmmzf uy&mzm j&-?2>mt&rt xfr- ;vois 

Hlllt HISS BIS <£fil l <20§mii®iit/l£^T3Xf§£^Ti^i'r®ElT 

fife -5> o 

Hi2it mm$Lm&u<Dm i <0E>sji*7i*j*r*xg*^Trawri5EiT<&*. 

01 3ft, IlOSBiltl^t^^^^tl/^^^^t^f^tSIg?; 

01 4ft, mmm®mm<D?%2<DMnmMm*Mj&?%j:m*mirMWrmm~c 
015ft, mmmm&&<om 2 <Dm»mR&'t Jim* 

018 ft, MEMSX-l* y J-^VfrftyrA > L fciS&M&^E a. -)V 
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12011 a.— )\>\zm^2>mwMffi.&7ik-rffiWimm"e&2>o 

m m & mm ? z & o * & © tB 



©SB 1 ©^W*¥fi-fbbT*j«$nfcbf^ FTy 3±fcKJH»l38Sa5» 
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ft®, W <£> tlT «M ^fefjJh $ *l T & £ . 

i^M^^E^^— 1 ICS, 2 (Dftg&KlMEM S *-f y 5 1 7 j^i-flt 

MI1I1 l !:MIT^ 2 0tll«f ife^f lit^n y ^ i 2 ^ig-a-f^ 

ge-a-x^t, tinyn^#i 2 izmm^?-> 1 2 a ^tf7 12b 
-r^mmm^umt. ^mmm^uy zfci 2oti$fjBftLTt';vH7^y 

tlSSl 1 a<D^S^®{cSB^^^-> 1 lb, 11 c £7£/£-r<2> 
tdtl^lH^/N°^-> lib, 11c P^StT^-* — ;V lid ^^ItS 

m®^& i i mmmfa iia tffcmmmfr^>&T a n 5 ^1$, -r&fr-^ & 

^tt#U7i^-;H5 : l/> (PPE) ^dioTJ^f^ns. lte, 

ilttlioT, 5 ^^T=t 5 ^^^S^ 1 1 a 0^*^E®^IB^A°^ — > 1 1 
b. 1 1 c tfmJ&ZtiZ tt b\ZX)l — T}K — )H l d^j&$*l3o PuBS&l 
1«, ^fema?L^^^$nfc:^^»fe l 1 a<D^m^.m\z, ^^l/^Xhl; 
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j;5A^-- >^£ffv>, mmmm* y^xm^^^-y^m^vtcmz^ 
vv7s heists 

h* b U T > (BT-res in) , # IM 5 F » *'Jfh77 DIfl/>, 

^uy;v^;i/^> (pnb) , ^5x1^^ -fe^s y£^v>fei-fe^$ y # t 

mssi iin mi (Dmm^?-> 1 1 b Fm^&m 

fiEt^tifed, »2©Ej»^^->l 1 c #W i !f^©H^BB£«| 

m®m 1 1 mffl&&m~rz>£5iz. m 2 ©e»a*-> 1 1 c & 

*Bt5V;KU5?7 1 3 tl5 £ 1 K XB^m^m 

m 1 4*t^^$tiT3&«. 

HI 6 {d^-Tcta fcfg 1 ©l2SS£/\ 0 ^ — > lib ©BfJtffillfcMEM S 
7W 7 ^8Sn«. MEMSX'fyf 7H I*K)^M^±KltfcME 

msx-c -/^A^^r-^ 130 hmmzm&ztizifi* m 1 vz^t^t \zmm* 

n- 1 3 1^->'J3 A— 14 0 &f L^lHifc(0§^7tiTffl^ $n^>o 
MEMSZ-f 711, MEMSX^T yj-/^y*r--Vl 3 0 <t J:b 

MEMS^'f 7tt, |2I7 fc^f J:*5 fcS'U 3 1 5±t^ 1 <£>@^3g 

£ 1 6 <h, 2 <7>@^Sej& 17i, fg3 0DHJ£S&j& 1 8 ^ 1 (Dm 

tXT^So MEMSX-f y?7CH '>'j3>iil 5t^l0@g8jSl 6^ 
£3©ISJ£g5j&l 8 frfc-tn-rnSaiAy Fl6a, 18 a^JJSntVJ 
3„ MEM S X^7f 711 RJlfr^^Jtl 9^g'ftS$^3 0ltMl 8 
filStlSti Sg2 (DmM&& 1 7 t)tf|n]t§fil}Cll 2 0 3&«ttW6*lT 
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MEMSX-f y^iglifcfe^Ttt, M 7 <*> HiUlrif <fc 5 \Z M E M S X 
-f y5P7 <Z)|g 1 (Dg^^^l 6^30@giA 1 8 (Dmmrty R 6 a, 18 

l^TRJ:, i¥^ffl^*lil§-r^^MMS« 1 1 ©I 1 <DSH^A°^-> l l bCMlfc 

MEMSX^^f^ilgt^l/iTtt, MEMSX-f 7 ^SISS 1 lid 
Mbt, ->'J3 1 5 S±il:UT^^-JWt>y2 1 \Z£iTttfomm& 

umz ntc®in~F®:w&:®mmz n% . memstw ^nsxgfc&ViTte, 
m^itmmMm 1 1 § 8 ot^mi 2 ccg^^^n^bfc^^-r^^-^A^^ 
2 1 ^ic+g^^^^nffiL/^^c^^^^Enin-rs c: tic £ d , miii 1 1 _t 

i:MEMSX^yf7 5^gt§ 0 MEMS^'fy^glltt, frfrZ 

1 l-h^MEMSX-T>y5 1 7 £H^T3 £ O \Z LT& J; 

# 1 2 £jg<&-r£;g-a-ii§#tjg£ft<g>o w^^iii^a^^^ 1 2 is^ia*^ 

^'J7 (LCP) t^a#'J7in-;i'X5 1 l/> (PPE) ^\z£~pT)&M-gn 
T&£ 0 tM^Dy^frnii, Wi^7iy-;HISg, k'7?H 

Hh'J7-7> (BT-res in) , *»H5I«, #'Jrh77 a V >, 
# I J/JV#M> (PNB) , ^7Xi^'>, -tr^5 >y^^^«-tr^5 y^<h 

tSU ©^M^^M-rSfCjgS^t-^tMEMST.-l' y^7 <Di^$ J; 0 fc-^:*:^ 

ti!6t7*a«^^fri 2fc}i, [21 8 }3^Tcb 5 fc» mm&u 1 l £ <Dm-&m l 
2 c MEMSX-f y^7 ^Mffi-rS^J^^F^P^^^^-r^capfS^ 2 2)&*JB 
^^tlTV^o G3IM2 2H, ^-OF^®^^r^~>-;WFjl2 3^^K$n-S^«i: 
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K>mmi&^&\zn\sX = )kKm-n%m&*^fc'r%yi I (Molded Interco 
nnect Device) m\z£V) foWkZHZ . ^Sy-il/Hl2 3C^^Ttt, Mmm\z 

»-&bfc#tBT?IHlR&aB2 2 (CiOMlfcMEMS^-f y^««ft^M«2 
&-&x@«, _kj£bfc«fc5 l l tfiii^n 'y^n <h£^5ii 

*MX-?Z>. Ifcibt, MEM'SM*;f7tt, MEMS X-f y ^JRW^HSB 

J:5fe»*SI»±-Ct-5. SM^^a-JUlt [HUM 2 2 ©ft® IC&Mi'- 
^HSMItUTil*Sn«itT, MEMS^^yf 7 ^©««y-f X©#« 

il2 d±^H)f^©@B^/1^-> 1 2 a^M^n^tifet. PfTB**! 1 © 
US 1 ©BB*^-> lib <h©ig^£^I£ fcf 7 1 2 b^Sn*. EfcJBJ*! 
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£ t) % 1 <DmWLrt?-> 1 Ib&Xb v AfclLTtfTTL^JpJ&l/, # If T 

iO, 0 9 ^ HiS 1 2 d tiBiA^-> 1 2 a S^tS, SB 

iKJgJfclSH HESI A" # — >l 2 attfe};, tfT?LF«3^#jlMS^Jfibfemfc 

SISfil UfMi7n-^#:i 2 1:11 ¥ Jfi ft; tiS £ £ fc=k 

^^$tl-5o fli!7n7 1 2 SB^A°^-> 1 2 a ^MMUTBf^ 

<ajp^£;fr-r£*§,mjifj!§ji 2 5 ^^^$n?> t thiz. ^ommmmm 2 5 \zm 
mmmfimzn&o MSiincfe, ^2®eh;^->i 1 c^titT^f 
7£.<Dm&-&m? zmmmmm 2 6!5tM$ti§tit)(:, ££>ii®ifitrjmji2 6 1 

ffimtt&m^zn, mm^#—>i 2 as.cx^2©sBHA°^ — > 1 1 c^mm-r 
z>%.-vmmmmm2 5%.tfmmmmm 2 6&mm-rz> a 

ffimmmn> mis^i iwho^t, is 2 ©i3$iA*^-> 1 1 c &m 

^fe0gS^^^I^^*5UT||2©@B^A°^->l 1 c ZMFa^mMftWl^teM 
^A^f^C#»-r-5o ISIiJtfjmjB 2 6 1ISS1 lllAllSMil4$M 

ErReactive Ion Etching) t7 ? 7X7i9f>^ (PE:Plasma Etching) # 

<z) 3Ly^>trmz£-DTmmmmm2 5^.zsmmmmm 2 6 &#figLT¥ 
nz>&. frfr&3im\zm%.2riz>h<DT*uf£^o ^-x&m&2t$. mx.t£8c 

m£k±<D*7-t7 ±X*£%tm%:mmizMft-rZ> £5 \Z LXfeJ;^. ^-XS^BB2 

2.0 ^-7,mm^2\t, &®&}mm?3.mmmfiL 1 1 ^^-^izvT^-r^^o 
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mmmmmmunt, & i<Dmi&m&!&j:m£*&tz>. ^i©ssiiMig 

n&o mm%im&Mj&j:m±> w>2 (Dmmmmmi&f&nimt. m2<D&m»m 
m&tmjimh, m2(DmmmM^j:mt, i/^7MMist, BShmmum 
t&m-rzo %2 (D^mmm^T.m\z^^T\t. '&i&-t%&5iz-( >?t7?m* 
i o tf&zmmf&znz* 
^mm®$&ffi4fe, m 4 izmT^oizm i (Dmmmmm 2 7 &i<D$&mm 
28i, m 2 ommmmm 2 9 ^2 ©iB$iJi 3 0 £©112 ©iBiUJi 3 0 
&&mum.T%&mm 3 1 © 5 mm&frzfeZo ^m^^um^jimt, i&m 
®Lm$&U4&grm\zmj&-£nz>M&iz, mmmmmmfc^n tmmmm^nm. t 

\Z\L7 1 2 b ^ii-UT^-XlM 2i©f 1 ®iai/^-> 1 1 bilFliS 

7 3 3 &jrvTmm&ffcznxfc%>* mmfcmf&Biizfe. mi v>mum2 

x.\z, &m$L®mm4<Dnftj:n\z-z>\,>T* mi 175301 i zmrnvTrnm 
\zmwrz>o miomnmmmMj&jimt, ^— xa^SB2©t?;i/KTy^^ 

jsKmt-Sc mm&mnttiz\t. ^-x&fos tmmz&m&ftmzmnfr'owm 
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^£>n&. mm&mmtt\zfe, mx.tei> x /z/&u'77'> cbcb) , ^u-f^ 

b\ tfV /)V#)V*> (PNB) , WJ7 (LCP) , HX7l/^Hh'J7 
i?> (BT-l/^>) , ft ij !7jcX-;Ux^1/> (PPE) l&WZ21#3ri/ffim 

^ 1 ©ilili 2 7 fCH, Hill lZ7ff?£o\Z^-X&WLm2M<D& 1 ODIB 

$ns. =&tfT7K-;i/3 2 mm&mm®t^Tmytvkffim*m^t£M&\z\t, 
mfe<Dn?->->tf\zi&m-£nfr~?x2*m i ©stm^ji 2 7 ^j&omtT 

Tftmyt&mm&m^rcWi&izte, mxuy* v wt, h^o^ii^^Y 
m 1 (D&mmmM&jimfc. mi 2 \zm-?£ 5 \zm 1 ommmmm 2 1 ±\zm 

TLttX^y? V >t?fem\Z£K). Cu, A 1 , Pt, Au§0^1|Hl3 4§ 

mmMf&-?z>o m 1 ©^liiMigfcfe^xa, b 1 oMm^^Ji 2 7 1& 
mmmm 3 4 t(D®mvk&ift±-g&z>rc®iz. ^vTmtvxm^tc r , ni, 

^50nmOTilt, JP^-^ 5 0 0 n m(D C u Jg £: (D 2 Mfr >b & V , ^ 1 ©|jf 

miis^®2 7o±is±fc^itioTMM$n5 0 
^ i <DmnmMf&iLm\z. ^iiii3 4Wbx ) 1/^***^9 

aNi 3 5<DUi?x?m^9mm&2nzmmizMmm{tmm$:ffiVTT aoi 

3 6 ZMfc-tZJint, ^^Ta NI3 5%.Zf&mmmm 3 4ii&litT0f 
^<DA°^-X>^£froT3§ 1 (DUmm 2 8 ^M^T £ Z^T £<, ll© 

@a^/i^^x^^*5^TH, ui?7.?m^9(DMtfzmm\zttm-?z>&mmWkm 3 
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(DMj$,mm*^t$&mmWkm 3 4o^s§sst5«k5tbT, mz&x 

r\y9V >lfmm\Z& 0 El 1 2 few"*- ±3 ICT aN! 3 5 75*fiSc$l^f&£n-2>o 
T a Nil 3 5 ^Sfil 3 4 #»£3n&««fc43V>Tfiffi#£ UTflsffl 
tTSB 1 <Z>@BI§Ji 2 8 rtfcl'S?***^ 9 ^^^"T^o TaNi35H 

5>>$>)V (TaO) iiMffl^-XtlTllItl.. TaNl3 5H, MXU 
Xrty? U >^feir«kD^ 1 ©M*,«^J1 2 7 ^V>«&«t$g|Jl 3 4±t2 0tf 
mSI^JI^^JiloTMf^^ns. TaNi35tt, TalStS^ 

m-bmznz. mmm^m^7,^m\t. m^.\i.mB\zj'%^~-=.y^tmmfs.y^ 
h W7, h^rffl^, *Ai:m<Dmmn<kMwm<DwmnjE\zttVTmmffifttf-tfr 

tM^ns. mmMfcm'?xt7miz~D\,*T\-z, mmi&jfo&fiM-e&z^t 
(Dmommun, mz-itmti'V n>u (s io 2 ) &m^T^?~->ifj&f&v 

5TaNi3 5§Mwi:i«fbt§. nnm-fb&iBite, M%.&nmmt IT 

7}>r>jt7 ^A^^ H £>*U 5 0 v75M 2 0 0 v «®iE*PPSn-r^)o ftUHtl 

ffitt, mmmitm^xz M(omamzttjfcLTMf$2nz>T a oiji^#i^o^jp 

nx, mm-?z>3r*^z/?m z ?8 (Dmmmtmttz&T a 0136 £^$-r 5„ 
m^zzmiz? * v u v tf^ymmtmzn, ^^^>^mm\z^r)^mmmm 

3 4<D^^UtsLj)m££tlTm 1 3 t^-Tct 5 1 0IBi§SJI 2 8 
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If> TaOI3 6±iIX/^>^U >^tJ:5 Tgfifc^ftfcT i - Cul^f, 

&<5 ±nm 3 7 ^mmm^^nxm 1 013^/12 8i^{c^^^->^^^8^^^ 
sn§. &mnmm 3 4 iz-D\,*T\z. ±mLtc^oiz^m^mz^^x 

4©*^ A^**tF\8 £ l/v>X^*^9 ^©^^^MitMJ^bTT aN13 5 £ 

i<DmmmMf&j:m\$. mmMikm^xzmiz?* hui?x hzm^tcw. mt 
vu n >^§ffli^»^-tc«^ i <Dffimm 2 8 £a°^-- ^igucM^b 
m^x?m±iz7* b v-jt. bfimft-znxy * v u y^77ii^i§n5„ 
sfe, 21 i (Dmumwi&j^mt. TaNi$±ffiniotiii^$tfct!:, 

^fife^nfcT a N + T a O Ji £ A ^ - - > 3 J; 5 fc l/T & J: ^ 1 ©SEiSI 

i^igtt, frfrz>mm&MLfcm&izui?x?m^9 (DMjBffiftizm&tzn 

x?m^9 ^^mmiz^htc^mizumr^o 

m i ©iHiS&ji 2 8 ts, ^<7)±®x^x^Lfc^ i (Dmmmmm 2 7 <d^^x 
^ t m & (d x m t m m <d m m ft m « u iz £ m 2 <d m m m m m m x m ** m £ n 
t, i3-&j?<£.<Dfji2 (ommmmm 2 9 ^sii$n§. ^2<Dgim^^^^x 

iE^^ttt. ^2 <Dgfm*&ajf 2 9 fc, 13 1 4 £^£5 £Jg IODISE© 2 8 

K^/&£*i*:mMfcM-r3#M© \£7*-)vz 3 ^^^-r-s. ^2 
mmm2 9\zj ( -i, m2 0)mwimm^ l i:n^m^n^ o 

^2(Dmmmm^,xm\t. ^mmmm^^mm^-r^iimt. z\<D&mmmm 
®;^-z>^igt, &mmm:^?->\zttTz>w l ffi* y+ii^itigf 

3 4 cDJ^^XgilWIiltc, XAy^U >^*£^KJ;^T^<£>±®±£T i -Cu 

m*j&mmi$?2>o /^-->nin ^^jguicD^m;:?:* h v-jx 

MftVfe'&\z7 * b U 77ffilS«ti:i:fc«klJ, HI 1 5 fc^T<J:^fc^2 
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^r*fr5. &ESfSU^Jf Kite, ^5»*ffll/^7M©WDiifit»!ll0MmK±O 

&&Mit!lJi£rlS&*-r3 £ iTl^ y^JifcJ; D0fW^->^6fe5l2 © 
I2i!3 0?:^)if^t§„ #2 CD@H^JB^^X@(C43V^X«, ±>£LfcS#M 
y+lStioT, fg2£>@BI§Ul3 0(D—miZ^>^ir^m^l 0 #*J*IRjgj35£ 

m2 ommm 3 0 k«\ ««Ji^^xs*«j(s$nx, ^©3£®±^#«ji 3 1 

7£j5fcl@lc*v>Xtt, 4fc^Jf 3 1 UMLTYX^n-r^ >^MS;&tf X* h U 
y^77®I$Ibt, 0 16 fcfH2 CDiH^S 3 0 KJB/ifcSnfcmfiE 

3 0 a \zttmvx&wcm<Dmn&3 8*«^fij&sns. ss2©gea&jB*Bj*xgte;fe 

HXtt, US PSB 3 8 £^*LX*HiSnfc*«3 0 a fcfcf LX«AtfMj*N i - 

t<t5i:ii3 0 a_t£N i - Au/f £jEfc!g|LX«;«/&£fT5o 

1 ©j£BMfcJ£J*Sft&fg2 ©6B»/1* — > 11c ^tltt^II 1 

$nxvi^> 0 Mincit ±^bfeia^&mKSB4M©^^e 3 1 tmmiz 
yjiyuvx hm&*]d>n-hmm\z&r>i%-izmifitznTMf$.-£tiz> 0 

X»*. ««I13fctt, PiP»3 8©f^lSt^ilc:T7xi'3-r^>^ 

ir«7* hu y^77jais»tJitJ:it), 0 1 6\z^-r£?izB2<Dmm. 
n#->i 1 c fc»ris*nfcMK:^bx#»[fflcD5inaj 3 9 wmmztiz. 
s<-7.&ffi.ffi2u. mn$>3 9 ^tti 2 ©@a^A°^-> 1 1 c©^®±{3^ 

m#?N i - Au * v^fflffi&JfcbXAfcH^flBMtS 1 4?^J&£ft£„ 
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4 K^t* J: "5 iz. m® 3 0a D&K/I 3 1 _hti^M& I C 5 y -fUSx 6 

a^u yy^v^mmcom&vmmmmmz&iommznz,, mmxm\t, mm 
& i c 5^5py 7§&p a p6 ti^Sffl^^nig-r^^n^n^^MA 0 -/ h^^a>^4 i 
timnznT&v, mmmmiz^^xmm3 o a±fc^Ba^^^$nfc^M^ni 

ffl^JS-r ^1 <h fc<fc D , Mm$L I C 5 'BlXS=^ y ygUnp 6 ^iSM^IH?&oR 4 ±\zW,M. 
^T«, ^IMCTttM^Itti fete, 121 4 Ki^T s«ic 

5 <h£^Ji3 1 t(D^^T>^-7^;P#flg4 2 dt5fe^$tl-g.o 

i 4 st^ltiii^l&vw — ^mizmMcommmz^ x> mmz 
p — ¥ a ^jit e: i j; o t^i $ n & o 

SSJl&^e^a.-;]/ 1 ±mVtc&5 \Z'<.-7,&mW>2<Dfan\Z7>5-± J P7 
^*^X#H^TWM#ttS.^M^if#'l4^^jtbTitAbfcC tfcck 0 , ME 
MEMS^-T S^-XSM 2 <9 ft SB |£ £ <h «fc 0 , <&BBi&Jg£.0D 

iSM^^a-;nn itmmmmfsimm&m. 1 1 £W-r<5>^-7.si«2<z) 

ifelHlKS?4*«?l5*||ftK:?gj*Sti*. l/fc^^T, ITO^^a-jHtt, 

m&u^Mwmomm%i£VTffi&Tzz\tiz£'2Tftm&®mm4 £.<Dmn.& 
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om i <Dmm^*-> i 1 bCMbi7ij y^7^git^-^iM2fi 

£ft£ feCDT^Vio 121 1 8 fc^Ufe^il^^^i— ;i/4 5 MEMSX^yf 
7^>7-r^^>^^ >^££ DSIS« 1 1 tgiUTMEMS^^^fKi 
Qmffi 2 4|*|K:J&^£ft3o JtSJUS^^a— ;W4 5 MEMSX^>;f 

^ a r & # « # a © * # u t p ffl & g» hj§ s m m§ -r § . 

mi 8 ir^-r «k a csiit i i ©^g««fc&«ft&3ftTtt«sftTS'&;£ 

ftSo MEMS7-f7?7H # 1 ©HJfe&j& 1 6^£3 ©H£»j& 1 8©8S«5 
Ay F 1 6 a , 18a isftt, fjl 1 ©IB*/^ * — > 1 1 b K*«7l2JEfcj&*Jfi£ft;fc8s 
JMUly K fc© Mfc "7^^315 > 5 s W > ^fe^JS IT V <i \ 4 6 fc«k 0 ft 

lM»€ya-J|/4 5(l MEMSX< yg 1 fi^f|^2 4^, M E M S X-f 
©-PJS&Sj^M- 1 96D»f^«*S«J#-r«K:JB**$**-rft«J:<, <fc 0 
»Sfl:&ia*Ci:*«'PTIiTf**- MIStI l fcj\ JB1 ©Ei»^-> l 

1 bWSSJtt/^y H^MEMS7-f ^7 ©H^^£BA,T^£££ft&, 

El 9 75SH2 4fc^l/fc ; E^a-^SS5 0 te> ^0115 1 tit, — ft 

T^i 5 5 1 <D'J>f3i< £ h—^(D^W 5 1a \Z-y-)V KJf 5 2 
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1 OE»/t^->l 1 b ii%2 (DWMr\$-> 1 1 c i«$tlTV^„ MM 
5 1 fcfet, 0 2 1 fc^TJ: "5 HMEMS X-f y 7 £H^"r<2>^ 1 CD^EM 5 
lafc, ^©±ffl^tIT5i5 Cbty-;i/K15 2 j&lJgJjJcSn*, i,-)V H 

sfts^j^Wibii (s ioo at, gfcg* (s i 3 N 4 ) jk> (s 

ic) n, mt^um (b n) jr^^«^-t -^ ; t> h • ^-r ^ • > (dl 

C : Diamond Like Carbon) 

«5 H^7>7 h^X^^C^-Br^Vi 1 0 0 "Cg^ SIT -5. Z.Lffi 

(CVD : Chemical Vapor Deposition) fcJ;D, SfcDL Ci^CVDjitiO 
->-;w FJi 5 2 ^Mtc^^- h ussx h^m^iytcWiizy * h u Vif^y 

5. 

ffiffi*^ 5 lfCte, EI 2 3 fcjSf <k5 fc, Il®iii5 1 aiiCMEMSX^ 
©^M®7^«Bira«IK:WAtf v ~f?-v 7°tik\Z& K>ftt>ftZ> a M E M S X -f y 

?7i:tt, $ i ©Hje»jst i 6 -pm3 <omM&& i 8±(:^n^n^#-;wo 
y2 i cne»^#-;i/A>y 2 1 swpbks 3 ^iti 1 comm. 

0> B2 3 f3^-TJ;5 teWffia£« 5 1 CHgtS 0 

M®*&5 1 \z\Z, ^ 1 cD^ffis 1 a±fc, 0 2 4t^lfctliiynyi; 
#5 4^$n5 0 tiit^n-^#5 4fe, -Jl£l$&g2iS£*^©gfcri: L 
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7u v 9 fa 5 4 fctt, SffiSS 5 1 t <D&&W 5 4 allMEMSX^yf 7 

W^^S^^n y 5 4 fctt, 5 5 S^tTS*^® 5 4 a <D±m\Z, _Lj£ 

UfcM®S*R5 1 #J <£>-> — )V Y-M 5 2 <h - ;i/ YM 5 6 /5t/&fi|$nT^3o 

— ;V KJg 5 6 \Z-O^TU, GDIM5 5<DmmiZhMJ&-?Z>Z\Lfrib, M 

x&m i Dmiz£~3Tf&mzn2>&m* v*miz&-DTmf$-fz>£? \z ixfei 

^. tli»^ny;7#5 4(:B, CaPfSBP 5 5 £|^<3g-£-® 5 4 a Kjg^giJJI 5 

mmm*m^z>m'&\zi l z, ^mmmzru^^^s 4^m^nmm^^^mT^>o 

IHIRgBP 5 5 ftfcMEMSX'f V ^ 1 £ iK^f 3 £ t> \Z b TS V^C-fig^fe £ tlT 
l^b^tlt^Snii^ttiD, Ell 9 fC^-T^ 5 O^MfE 

t^i-M«5 0lt IHIRSflB5 5*«^-;H<» 5 2 t->-;i/I<« 5 6 t 
t:ctotiI#ftlift!|f$ffij|$nfcMEMSX'f ^/^iR^^^^^iPfijc 
lTMEMSX<^7^i:t5 0 ^ya-JHtSOU, MlS^Sl^t 

^v^a-MS 5 0 \Z W^t^^n >^#5 4 ©£® MODlB^ A° ^ - 
> 5 8 #tJE*/&£n<5„ £<£>@2iS§i/^-> 5 8 t'7 5 9 11^ 1 OlH^A 
^->5 1 atl^Si^tlT^S. t^a-JHSSOtt SB^A^->58 
£7t*/&bfc^®fc¥Ste^S£SS^<h<h ; M;:, ±3£L;fcii5Jii£lHlg&gB4#ii«Jf ?fc 

5 1 t^mmm^ny pits a £*mx\tm^$Lmmm^*M-r z. £\z&k> 
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ytw 5 4 ©vi-rn*>—^*-hifiufc^-xs«aR2 ©Mist 1 1 

±H*b&^-*£tR«2;fttf ; E5?3.--;P£;K5 OKI, MEMS^i" y ^ 7 ©H 

tf^^H&ffcfc^Tfr "5 d t \Z <k 0 > MEMSX'f y9-Um^m^2 4, 5 5 

^©0 2 5 2 7 f SS JH ifc ^ 5* a - ;i/ 6 0 tt, ^m$&m7u y 2 W 1 

2^^^nT^-XSM6 1 Si^t^MSS«6 2 Cm^7L6 3^^fig$ 
tlT&3 ffl |^i?a-JP6 0lt MEMSX-f y J~ 7 ©illlt, SffiS 
fl*6 2 ttiii^O>^# 1 2 £©&^Ig***2t»H»fc:*5V>TfT:hnS. 

SISS6 2Ctt, El 2 6 fc^-Tcka fc — ^OiliC, MEMSX'fyf 7 
*»7Uy^y^Slfc±0*ttSn*. MEMSX-f 7? 7®^Igtt, 
SSffl^ + fc^^Tfxfcn*. FiffiaMg6 2 fctt, 02 6l:^tJ:5}:MEMSX 
-f ?f 7 ©**<B«^**^BffSJlJi-r«lft^C7L 6 3^M$nt^§. M®« 
«6 2ilB, MEMS^'fy^TO^glgSffT, £® Jt iC^tgJ^iit^D y # 

#i 2 ^snt^-xs««6 i £i§/&T£= z.cD^mmm-juy zfoi 2 

^-*a&«8&6 1 fet, £©*KJ8K::feV>TJfcSi;?L 6 3 ffiU E M S X <i y ^^m^ 
mU2 4fcHt5iit»l:, MEM S X-f y ^WM&fflffi 2 4 3&S*»»H$lfc 

©&»?L6 3 ^iMTMEMSX^ y ^"jRJtt^WlflS 2 4 ft ©£5Cifei* jg^fffc) 

ns. ^-x*«»6 i ^mgec<ko, m em s ;w y^wm&mu 2 4 

F«i*iS*^«l8ibfc»K:**^f^©*«iSi^d*^ten4. 

^-X*#£g|$6 1 tt, MEMSX-f y ^JRttffilHBB 2 4 1*3 &3fe* I, 
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6 3^IIt5. ^-7l«gf6 1lt MEMSX-T y ^JRW^MW 2 4 ft £31 
iltfX A £ £££ MEMSX-f 7?7 £Wii«FteXtfil&16'fb#te 

fifcStl* ££:*>£, d©^J«[Ilj&gB4 iifcffiJlifc I C 5 ^9=- y ^SSffl 6 ifi^m 
>?a.-;i/«, MEMS7^y5 : J|5[tt$Fll2 4ft[: > If #tlTMEMSX< 

t£%\zMZ.te-siMm&m-?Z&m&&$imT (SAW) #<z>fSt^P#:£§>f 
it5«k5l:UT i b«fc^. gift, ffiflft^a-JW*, i®#ttSif^, ^- 
XSSg52rtl:MEMSX< y^JK*fi£IHia&2 4 <h EHUfcjgjjfe b MM&mMlz 
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ffi%&J$VTMik-?Z>£. o \Z Life £V>„ frfr&*\5lffi&fflffl>h* MEMS7.-fy 

izmm^tmmit^^uwLrzm^^m^mmzm^mmm^^^n^ 
ztfrz, z\(Dm^^izmmm^mmitw^^\t^u^^<Dmm^}Mn^'b 

mmiz&wzn&feistzmftmftfrn&iiZibiz, v 7 u-^mm&mirmiz, 
m^fcwm&rsm<DftMizmAi>rz*ft(DM&iz&&mwt^?tz^m&<D^ 

m?fcm&^-xmmn<Dm&mft\zm&zn% £h%izMMft&£mMfcm& 

& K> /Jn £! ft: a« HI 6 ti a> o 12 «S jf £ <d / \- x ^ a* M m \ b $ ft z> z\ £ t f£ fit & , W y 

^T#oMs#^Mbdvi^^-^'fb$n/t^^tiwi^tc:^^$n^^Ufew 
z>^ytr-i;<Dmmm£^-Dtc^<&<Dm3i>b®ik-zft, mmo&^mtii^i? 
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ff t> n s is « & ^ a. e> n * . 
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tzW, 1 <D*^S^t, 

2. J:KfSl©W«^«;&tf±aBSIS 2 iltt^ftSfliWf 

she* © ^ a -;nsie. 

3 . ±%amTfc%L®i&ffl&%ffij&-r2>±mm i ©^raafctecsH^siKttiiJtiB 
i,tcz\ tzmmt-TzmTkommm 1 3»fla*© ; E^3.-;pa£«sa. 

* - ^ >m & e> & % z. t t -r s «f*© is 3 mmm © =e v a -;w»«§g 

go 

r^«^©!5H^3^iB«c© ; E> ? a.-;PS«^M 0 

fa * St ^ T ^ ig ft # X £ 5fe « L fe & ± $ *l & C t £ # ft t T £ W * © IS H ^ 
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8. ±e*i ®tissxtt^2 ®^«£«©^&< £%\,*Tnfr—j3(Dmm& 

L T #t fife $ n -5 £ £ £ # m i: f § ft Jfc © «S H ^ 8 m SB « CD ^ =l - ;w S & M o 

§ »^ cd fg h ^ 8 mmm, <d ^ v =l -jimmm a. 

1 1 . m^n^->tm^ntz.w. 1 o^mmu(D3Lm±.\z 1 em±cr)^^#:^ 

X1EII 1 CD*^^^i(D^-&®fc±fB*^^cD||^M^^^-J^bTCaP)§^^^ 

12. XSBSI 1 CD#«§Sl££|g2 c7)W^S^tCDS-&X@^, ^F*§#;tf7^K^ 

*TfTt>n^>c £*wmzi-rz>m*<Dmm& 1 l^fa^©^^-^^©© 

13. ±mmi<DmmMmjLfo±mm2(Dmm&miz, ±mm^i^>^m^m^\z 

±SEgl 1 CD«S«£Jg2 cDW^^^icDg^Xg^^^T, ±SB£^1&^?L 
?:^LT±fB^^#:iR^^^BBrtcr)^m^fe<X@t> -LfB^i&ilfTL ^iO" U T 
±IB* ; ?^iKtt^^^|^l^^?gtt^xS:5l5«-r§Xgt, ±fB£^tfe#?L£MS 
■T§X@t^ig$n^^<hS:#iJ[i-r^i»^©|gH^ l l gtiBi£cD;&i^-;i^ 

14. xibsh i ©fis«t^2 <DmmMmt(Dm&j:mtf. tmrniommM 
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